Multiple risk factors for cardiovascular disease, particularly hypercholesterolemia, are often present in the hypertensive patient. Recent guidelines, ranging from those prepared by the World Health Organization/International Society of Hypertension to those of the three European Societies of Cardiology, Atherosclerosis, and Hypertension, stress the importance of evaluating global risk, based on the presence of all cardiovascular risk factors in an individual or in a group of subjects.
H ypertension is often found in association with multiple metabolic derangements, principally hypercholesterolemia. 1 The absolute prevalence of this association is somewhat variable, depending on the definition used.
Both cholesterol and blood pressure are continuous variables in the population, and therefore the level set for the blood pressure threshold for hypertension or the cholesterol threshold for hypercholesterolemia affects prevalence statistics. Table 1 , taken from a recent paper by Goode et al, 2 summarizes results from various population surveys, comprising more than 40,000 subjects. Highly significant correlations were found in all studies between the blood pressure values and total cholesterol, triglycerides, or low-density lipoprotein (LDL) cholesterol. Therefore, even in healthy populations, it appears that there is some correlation between blood pressure and serum cholesterol or triglycerides.
A recent epidemiologic survey in Gubbio, a small town in central Italy, where the entire population was screened for high blood pressure and other risk factors associated with cardiovascular disease, provides some additional data.
3 Figure 1 illustrates the prevalence of hypercholesterolemia (defined as a total plasma cholesterol of Ն250 mg/dL) in normotensive and hypertensive subjects in the Gubbio population. The threshold for hypertension was defined as 160 mm Hg systolic or 95 mm Hg diastolic blood pressure. The survey found that hypercholesterolemia was more prevalent among hypertensive men than among normotensive men (Յ75 years). The same was true for women. The prevalence of hyperglycemia was also higher in both male and female hypertensive subjects, particularly in older individuals (Figure 2 ). When all risk factors for cardiovascular disease, including cigarette smoking, were taken into account, almost 90% of the hypertensive population in Gubbio had at least one additional risk factor for cardiovascular disease, thus confirming the clustering of cardiovascular risk factors in hypertensive patients. Table 2 provides data from the San Antonio study, a similar survey of cardiovascular risk factors in the population of San Antonio, Texas. 4 In this study, hypertension was present in about 10% of the population, but only 1.5% had an isolated increase in blood pressure, whereas 56% of the hypertensive subjects had at least three risk factors in addition to high blood pressure.
GLOBAL ASSESSMENT OF CARDIOVASCULAR RISK AND INTERVENTION GUIDELINES
The multiple clustering of metabolic abnormalities in hypertension or other risk factors for cardiovascular disease should be considered important for prognosis, diagnosis, and therapy. The importance of a global assessment of cardiovascular risk in patients with hypertension was emphasized in the 1993 guidelines for the management of hypertension, issued by the World Health Organization (WHO)/International Society of Hypertension (ISH) Mild Hypertension Liaison Committee. 5 The guidelines state, ''Among individuals with mild hypertension the risk of serious cardiovascular disease is also determined by a variety of factors other than the level of blood pressure. . . . The presence of one or more risk factors may be a more important determinant of risk than a mild increase in the level of blood pressure. Since the absolute benefit of antihypertensive treatment will be determined by the absolute risk of cardiovascular disease (ie, greater benefits among those at higher risk), each of these factors should be assessed prior to making the decision about treatment.'' When discussing intervention, the WHO/ISH guidelines state that, ''Since high serum cholesterol levels and diabetes also unfavourably influence the long-term prognosis of hypertensive people, nutritional counselling and, when appropriate, drug treatment, are indicated to control these risk factors.' ' The importance of assessing overall risk when making intervention decisions is given particular emphasis in the 1994 recommendations for the prevention of coronary heart disease 6 issued by the three European Societies of Cardiology, Atherosclerosis, and Hypertension. A risk chart indicating the overall absolute risk of cardiovascular disease, taking into consideration gender, age, total serum cholesterol, systolic blood pressure, and smoking, is shown in Figure 3 . The recommendations for intervention are based on the absolute risk: the higher the risk; the more stringent the recommendations for intervention.
In spite of these recommendations and of numerous trials of antihypertensive therapy, it is somewhat surprising that the real benefits of treating multiple risk factors have never been investigated in a formal trial, with the exception of the Multiple Risk Factor Intervention Trial (MRFIT) some years ago in the United States, 7 which was not a great success. Despite very considerable progress in understanding the mechanisms of hypertension-related vascular damage, assessment of the treatment benefits of antihypertensive therapy has so far been based exclusively on randomized trials monitoring cardiovascular events. 8 These trials have provided a great deal of important information, but many aspects of antihypertensive treatment still need further investigation, 9 for example, the effectiveness of antihypertensive treatment on preventing hemorrhagic, thrombotic, and lacunar stroke, and the definition of the types of cardiac damage that can be prevented. The evidence shows that hypertension is an important risk factor for the development of atherosclerosis, but whether antihypertensive therapy can prevent some of the effects of atherosclerosis (such as stroke or myocardial infarction), or whether therapy can indeed prevent the development of atherosclerosis per se, are questions that remain unanswered. 3 with permission of Rapid Science Publishers, Ltd.) 
FIGURE 1. Prevalence per 100 population of marked hypercholesterolemia (plasma total cholesterol Ն250 mg/dL), by age and gender, in Gubbio normotensives (hatched columns) and hypertensives (black columns). (From Laurenzi et al,

ANTIHYPERTENSIVE TREATMENT AND ATHEROSCLEROSIS
Defining the relationship between antihypertensive treatment and the development of atherosclerosis has become crucial because much evidence has accumulated in recent years using various experimental models of atherosclerosis (Table 3) , 10, 11 in which the effects of antihypertensive drugs have been tested. Favorable effects have been described particularly for two classes of antihypertensive drug-calcium antagonists and angiotensin converting enzyme (ACE) inhibitors.
10,11
Among the various animal models of atherosclerosis, the cholesterol-fed rabbit and the Watanabe genetically hyperlipidemic rabbit deserve special attention. In the former experimental model, drugs are administered to the animal in conjunction with a high cholesterol diet, and experiments test the capacity of the drugs to prevent or slow the development of atherosclerosis rather than treating preexisting atherosclerosis. The Watanabe genetically hyperlipidemic rabbit, in which there is a genetically determined deficiency of LDL receptors, starts to develop atherosclerosis in the fetus. When treatment is initiated a few weeks after birth, the animal is already atherosclerotic, thus offering a suitable model for testing the capacity of drugs to treat or modify atherosclerosis.
11
Various calcium antagonists and ␤-blockers, such as propranolol, have been tested in the Watanabe rabbit, all with negative results. 10 Only ACE inhibitors have been shown to induce regression or to slow the progression of preexisting atherosclerosis 12, 13 and therefore, are the only agents to date to show a therapeutic, rather than a preventive effect, on experimental atherosclerosis.
An additional animal model, suitable for testing the factors affecting the early development of atherosclerosis, is the hyperlipidemic hamster. A recent study by Kowala et al 14, 15 explored the effects of two ACE inhibitors captopril and fosinopril in hamsters receiving food with a high lipid content. The number of macrophage-foam cells per square millimeter of the aorta was used as an index of early atherosclerosis. When either captopril or fosinopril was given to these hamsters 4 weeks after initiation of a high lipid content diet, and once considerable early atherosclerosis had developed, significant regression of early atherosclerotic lesions was seen after a few weeks' treatment ( Figure 4 ). Both drugs were effective in this animal model, although fosinopril appeared to be slightly more effective than captopril.
There is much speculation about possible mechanisms for the powerful antiatherosclerotic effect of ACE inhibitors in animal models. 16 One such explanation relates to the lowering of arterial pressure.
However, in experiments using the hyperlipidemic hamster, small doses of fosinopril were shown to be effective in early atherosclerosis without lowering arterial pressure. Another possible mechanism is inhibition of LDL oxidation. Additional possibilities include inhibition of smooth muscle cell hypertrophy and proliferation, inhibition of smooth muscle cell migration, inhibition of sympathetic activity, and an increase in vascular bradykinin or prostacyclin. However, it is still not known which mechanisms are responsible and whether the antiatherosclerotic action of ACE inhibitors, so clearly observed in animal models, also will be observed in humans.
In the clinical setting, the antiatherosclerotic effects of antihypertensive drugs can now be explored using quantitative B-mode ultrasound measurement of the intima-media complex in the carotid artery wall. 17 This technique can be used to assess whether some classes of antihypertensive agents, notably calcium antagonists or ACE inhibitors, exert a direct antiatherosclerotic effect in humans, in addition to the effects attributable to blood pressure reduction. An additional question, certainly relevant for the hypertensive patient with hypercholesterolemia, is whether more substantial antiatherosclerotic effects can be achieved when antihypertensive treatment is combined with lipid-lowering therapy. A number of studies are in progress to compare the effects of various antihypertensive drugs on the development of carotid atherosclerosis. 16 The Multicentre Isradipine/Diuretic Atherosclerosis Study (MIDAS) was the pioneer in this field. 18 As with many pioneering studies, it has highlighted some of the difficulties in undertaking clinical trials rather than providing answers, but an awareness of these problems has been valuable in designing later study protocols. The subjects included in the MIDAS trial were only mildly hypertensive (mean systolic blood pressure, 149 mm Hg; mean diastolic blood pressure, 96 mm Hg), and therefore, carotid lesion progression was quite slow. In addition, in future studies a more sensitive end-point than that used in the MIDAS trial should probably be assessed (ie, the mean of four sites at the bifurcations and in the distal carotids, rather than the mean of 12 sites along the carotid tree). Finally, longitudinal control of reading accuracy must be established.
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THE PLAQUE HYPERTENSION LIPID-LOWERING ITALIAN STUDY
To discover the best therapy for the hypertensive, hypercholesterolemic patient with carotid atherosclerosis, recently we have begun recruitment for the Plaque Hypertension Lipid-Lowering Italian Study (PHYLLIS). The study will evaluate the efficacy of fosinopril or hydrochlorothiazide, with or without the addition of the lipid-lowering drug pravastatin, on the progression of carotid atherosclerosis, assessed by Bmode ultrasound imaging in hypercholesterolemic, hypertensive patients. 20 The primary objectives of the study are to determine whether fosinopril is more effective than hydrochlorothiazide, whether pravastatin is more effective than a lipid-lowering diet, and whether combined antihypertensive treatment with fosinopril and lipid-lowering treatment with pravastatin is more effective than the other treatment regimens in slowing the progression of carotid artery atherosclerosis.
The PHYLLIS trial will include men and women, aged 45 to 70 years, with a seated diastolic blood pressure of 95 to 115 mm Hg, serum LDL cholesterol between 160 and 200 mg/dL, and at least one uncomplicated atherosclerotic lesion in the carotid arteries with an intimamedia thickness of between 1.3 and 4.0 mm. A doubleblind factorial design is being used, in which patients are randomized to antihypertensive treatment with either hydrochlorothiazide or fosinopril, and to a lipid-lowering diet with the addition of either placebo or pravastatin. The primary end-point of the PHYLLIS trial is the change in the mean intima-media thickness at four sites: the distal walls of the carotid bifurcations and the distal portion of the common carotid arteries. Treatment will continue for 3 years. The study is being conducted at several Italian hospitals, where patients are screened, carotid ultrasound scans and ambulatory blood pressure monitoring are performed, and treatment monitored. Central reading of carotid scans will be performed at the Bowman Gray School of Medicine (Winston-Salem, NC) and ambulatory blood pressure readings will be performed at the University of Milan (Milan, Italy). Recruitment began in 1996 and should be completed during 1997, with results available in the year 2000 ( Figure 5 ).
SUMMARY
Hypertension is an important risk factor for the development of atherosclerosis and evidence that ACE inhibitors have beneficial effects in experimental models of atherosclerosis is accumulating. PHYLLIS will go some way to determine whether or not fosinopril, with or without the addition of a lipid-lowering agent, can modify the progression of atherosclerosis in hypertensive, hypercholesterolemic patients. Currently, it is well established that ACE inhibitors are effective antihypertensive agents. Furthermore, they have been known to reduce cardiovascular mortality and morbidity in patients with congestive heart failure and after myocardial infarction. Given that hypertensives often have multiple risk factors, ACE inhibitors should be among the first-line therapies for the treatment of elevated blood pressure. In particular, fosinopril has been demonstrated to produce reliable blood pressure control and have beneficial effects on surrogate clinical end-points as well as benefits in experimental atherosclerosis. Due to its dual compensatory route of excretion, fosinopril is a particularly useful antihypertensive for use in elderly patients.
